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Abstract 



PROBLEM TO BE SOLVED: To improve resolving power and phase-contrast accuracy of a pattern. 
SOLUTION: A thin film (lower layer film) 2, which is easily dry-etched with a chlorine-containing gas and is hard to 
be dry-etched with a fluorine- containing gas, is formed on a transparent glass substrate 1 and a thin film (upper- 
layer film) 3 which is hard to be dry-etched with the chlorine-containing gas and is easily dry-etched with the fluorine- 
containing gas is formed on the thin film (lower-layer film) 2 to produce an object blank 10 for a halftone type phase 
shift mark. The thin film (upper-layer film) 3 is dry-etched with the fluorine-containing gas to form a thin-film (upper- 
layer film) pattern 3a and then the thin film (lower-layer film) 2 is dry-etched with the chlorine-containing gas to form 
a thin film (lower-layer film) pattern 2a. The object halftone type phase shift mask 20 is thus obtained. 
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T, HHK (TSR) 2*:-l7-ylS!ffi^T'X^f> 
^atUHlv^Dlfcftsa. iiS<D^£EM^tCTx>y^> 
^* Sr^fft e> 3 ^ bJIBT* So 
[0 0 3 3] v»R (TJBK) 2©K5-<x>y^>yti, 

r i emctitw x>v^>^miTiBcoayT'& 

S 0 ZlZlT'=fo±fElCT^Lfc (A) (B) W35(DJ\-y 

b-ymmsiyy b-^zzmzr^ytzmmLtzo 
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X-yf-VViST. : BCI3 
jETJ : 1 0 P a 
Mi): 1 2 5W 

[0 0 3 4] -etf^m, BCl3^^l^x-yf> 
$0cfctt*fWK <T«BD 2©#5*a6iSHC*tt-&jl 

mi*, (a) v-ymm^y y?*vm-7 
^yt&mow&z. i3T% (b) o;\-7h->i 
imisyh-?x?m-7^>?*:mmLfri%&\z5. 8 4 

T'&ofc. 3©<fce>lCBCl 3 ;ff*S:M^fcx>y3 1 >?' 
ICfcwt, MR (TSBS) 2fcB«8&**fcnflU:Lfc 
MB (TSIR) 2©j5f9*t6filK*rt"*S»RJfc 
li±#U tiEfaBNM£#Ai:'*-«. *C «K0li(c 
T^Lfcang (TJW» 2fflX>yf>ytt2 0Pa©^ 
^ffilcTfxfoftfctf. 3«6«2tCa%-nW)t (TJgBS) 2 
roiyf^^l 0Pai:v^$a6Wi{cJt^ftv^3tf^ 
ffilCT*Tfc>ttfc. 3©«fce>fC, MR (TSJK) 2£LT 

mmzstte^s&t-f&z.t-v. mm (rmm 2**- 
M£f^©#xT'xy5 L >ys^-r^Bi£fcs2&, a 

^©#XffifH>&CT x y ^ y f *fit£ o z. £ Wt'fe 
S. J^M2lcfc^T^Lfc&#iCT?tl!8l ChM 

©> S^fctefflMtSfti/^PSRl*, (A) ©;n- 

2. 6 9° , (B) fflA-^b-i'Sfiffl^hvX^ 
ffl:7*5 0. 8 8° T'&o7c. 3©«fc 

e>fc, si, S2i:t>ici«vvffi7bWe>*i£ (B) ©;\- 

sz.iiT', mm^immm^y^MK^mx^ 

[0 0 3 5] 

* «:«*m-*br. K7^x.yf> ^©^A^T. «&& 
ate-rs^i-icfcy, an* ctsu) &rtmx (t* 
bo <Drt*--y>fZ:nm&<fi?z£tfT-g. mm 

&©»«&|faJ:31*&::fc*<-eg*>. *»A-7h 

U, (TJfBI) <73BI/P#^>'^y*©^&Vy\-:7 
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[0®©ffi#fc!8t8] 

[HI] *??«©A-7 h7^^ffl7' 

^ > ? ©-H!6ffii©«i^&^-rg^WT®®T**s. 

[03] (a) ~ (e) li, *«W©A-7h->S!e 
ffl^>7 hv^.^©9StXig5:X@ii{CSt1-«^^;Wiffi 
10 0T-&&. 

[04] 1 ©A-7 h->M>>7 

T.tmzr^yvtm^xmm (.±mm scf^ch 

xmtmm ttrnm &zmm (.rmm) ox.*j*ytr 
>m mm (±mm <Dmm (rmm) tzm-^mat 

m 5 j xmimm 1 ©a- y s - >M{atfBs/7 n v 
y.vmy^ytzm^xmm (rmm) &bci 3 #><. 

^V^i7f>^Ut^, BCl 3 #*J£7Jt?SIBS 
20 (TJSBS) &tf#^:*«lK©x»/^;/?~,£g, (r 

[06] (a) RXf (b) tt, fiSffi!SBirtl/>s; (PS 

r) tmumzM-t&wfflmx&z. 

[07] *Ms«2©*#k:t (B) <DWk<D/\-yh- 
yZZfflByy NvX7ffl7"7>7l:M^fc F7^i7f 
>^«©ffi#ffiSSrt l/>5?S:ff»C«fc »J#«>fc*SJR8:j3* 
■«{W!BIT*S. itgtt, ^ = 1 9 3 0 A, R 1 = 1 . 

1. R2=l. 2, dt = 720A, da = 2 6 5A, 
30 nq = l. 56t Ufc. 

2 fffflE (TJHJD 

2 a mm (rmm) n&-y 

3 mm (±mm) 

3 a mm (±mm> n*-y 

4 t?ui*A$-y 

5 l/:£/;*hA*-> 

1 0 A-7 h->ififfii/7 h77,^M77>^ 

40 2 0 yN-7h->3i!{4ffli/7hVX^ 
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